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STRESS ALLEVIATION SYSTEM AND
STRESS ALLEVIATION METHOD

BACKGROUND

1. Technical Field

The present disclosure relates to a technique for alleviat-
ing stress to a customer 1n transportation such as an airplane.

2. Description of the Related Art

In recent years, various techniques which use vital data of
a person to estimate stress to the person have been sug-
gested. Accordingly, studies of techniques for providing
various services for users by using the technique have been
progressing. Japanese Unexamined Patent Application Pub-
lication No. 2016-101307 discloses that 1n a case where a
target person with high stress 1s present, such a situation 1s
notified to a flight attendant or the like, and the flight
attendant or the like preferentially takes care of the target
person or provides service with full attention for the target
person.

SUMMARY

One non-limiting and exemplary embodiment provides a
technique for alleviating stress to a customer on board
transportation such as an airplane by using biological data.

In one general aspect, the techniques disclosed here
feature a stress alleviation system, including: a biological
sensor that measures first biological data of a customer on
board a transportation; an action application apparatus that
1s provided to a seat of the transportation and applies an
action to the customer for alleviating a stressed state of the
customer sitting on the seat; a stress data saver that in
advance saves specific stress data in which a customer
identifier and a second stress indicator are associated with
cach other, the customer 1dentifier identitying the customer,
the second stress indicator being calculated by using second
biological data of the customer, the second biological data
being measured while on board in the past; a stressed state
assessor that assesses whether or not the customer 1s 1n the
stressed state by calculating a first stress indicator of the
customer on board using the first biological data of the
customer, and by comparing the first stress indicator with the
second stress indicator; and an action controller that trans-
mits a control signal to the action application apparatus
provided to the seat of the customer 1n a case where the
customer 1s assessed as in the stressed state, the control
signal causing the action application apparatus to apply the
action to the customer.

It should be noted that general or specific embodiments
may be implemented as an element, a device, an apparatus,
a system, an integrated circuit, a method, or any selective
combination thereof.

Additional benefits and advantages of the disclosed
embodiments will become apparent from the specification
and drawings. The benefits and/or advantages may be indi-
vidually obtained by the various embodiments and features
of the specification and drawings, which need not all be
provided in order to obtain one or more of such benefits
and/or advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram that illustrates one example of a
general configuration of a stress alleviation system accord-
ing to a first embodiment of the present disclosure;
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2

FIG. 2 1s a block diagram that 1illustrates a configuration
of the stress alleviation system according to the first embodi-

ment of the present disclosure;

FIG. 3 1s a diagram that illustrates one example of a data
configuration of a specific stress table that 1s stored 1n a
stress data saving unit;

FIG. 4 1s a diagram that 1llustrates one example of a seat
arrangement diagram which 1llustrates arrangement of seats
in a cabin of an airplane;

FIG. § 1s a diagram that 1llustrates one example of a data
configuration of a stress history table that stores one or more
pieces of stress history data;

FIG. 6 1s a diagram that 1llustrates one example of a data
configuration of a specific stress table;

FIG. 7 1s a diagram that illustrates one example of a data
confliguration of a reservation information table;

FIG. 8 1s a flowchart that illustrates one example of a
process of a cabin apparatus according to the first embodi-
ment of the present disclosure;

FIG. 9 1s a flowchart that illustrates one example of a
process 1n which stress history data are transmitted from the
cabin apparatus to a stress management apparatus in the
stress alleviation system according to the first embodiment
of the present disclosure;

FIG. 10 1s a flowchart that illustrates one example of a
process at a time when a customer boards a boarding tlight
in the stress alleviation system according to the first embodi-
ment of the present disclosure;

FIG. 11 1s a diagram that illustrates one example of a
general configuration of a stress alleviation system accord-
ing to a second embodiment of the present disclosure;

FIG. 12 1s a flowchart that illustrates one example of a
process ol the cabin apparatus according to the second
embodiment of the present disclosure;

FIG. 13 1s a diagram that illustrates one example of a
general configuration of a stress alleviation system accord-
ing to a third embodiment of the present disclosure;

FIG. 14 1s a flowchart that illustrates one example of a
process of the cabin apparatus according to the third
embodiment of the present disclosure; and

FIG. 15 1s a diagram that illustrates one example of a data
configuration of a customer table that 1s used 1n a stress
alleviation system according to a fourth embodiment of the
present disclosure.

DETAILED DESCRIPTION

(Underlying Knowledge Forming Basis of the Present Dis-
closure)

Above Japanese Unexamined Patent Application Publi-
cation No. 2016-101307 discloses a technique of detecting
biological information of a target person who sits on a seat
by a pressure sensing tube provided to the seat of an
airplane; assessing stress ol the target person from the
detected biological information, and performing a notifica-
tion to a flight attendant; a pilot, or the like 1n a case where
the assessed stress 1s high.

However, a fundamental purpose of Japanese Unexam-
ined Patent Application Publication No. 2016-101307 1s to
provide a biological information acquisition apparatus that
may 1mprove detection accuracy of the biological informa-
tion of the target person (paragraph [0008]). Japanese Unex-
amined Patent Application Publication No. 2016-101307
only discloses a specific example 1n which the biological
information acquisition apparatus 1s arranged in a seat
portion of an airplane, as one aspect. Further, Japanese
Unexamined Patent Application Publication No. 2016-
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101307 only discloses that a flight attendant or a pilot
provides a service with full attention for a target person with
high stress, as an effect of the specific example.

In such a manner, in Japanese Unexamined Patent Appli-
cation Publication No. 2016-101307, alleviation of stress to
a target person 1s dealt with by service by a flight attendant.
Consequently, 1n a case where a basic cause of the stress 1s
included 1n the service itself by the flight attendant, the stress
to the target person may not be alleviated.

Further, in Japanese Unexamined Patent Application Pub-
lication No. 2016-101307, for example, in a case where the
change rate of the stress value that 1s calculated from
pressure sensing data 1n a predetermined period 1s a prede-
termined value or higher, the target person 1s assessed as in
a stressed state. However, whether or not the target person
1s 1n the stressed state 1s not assessed while taking nto
consideration past stress values of the target person. Thus, 1n
Japanese Unexamined Patent Application Publication No.
2016-10130°7, whether or not the target person 1s 1n the
stressed state may not be assessed with a determination
reference that 1s suitable for the target person.

It 1s desirable to provide a technique for alleviating stress
to a customer who 1s boarded on an airplane by using
biological data.

A stress alleviation system, comprising;:

a biological sensor that measures first biological data of a
customer on board a transportation;

an action application apparatus that 1s provided to a seat
of the transportation and applies an action to the customer
for alleviating a stressed state of the customer sitting on the
seat;

a stress data saver that in advance saves specific stress
data 1n which a customer identifier and a second stress
indicator are associated with each other, the customer 1den-
tifier identifying the customer, the second stress indicator
being calculated by using second biological data of the
customer, the second biological data being measured while
on board 1n the past;

a stressed state assessor that assesses whether or not the
customer 1s 1n the stressed state by calculating a first stress
indicator of the customer on board using the first biological
data of the customer, and by comparing the first stress
indicator with the second stress indicator; and

an action controller that transmits a control signal to the
action application apparatus provided to the seat of the
customer 1n a case where the customer 1s assessed as in the
stressed state, the control signal causing the action applica-
tion apparatus to apply the action to the customer.

In this aspect, a stress indicator of each of the customers
who 1s boarded 1s calculated by using the biological data,
which 1s measured by the biological sensor, of each of the
customers on board an airplane. Then, each of the calculated
stress 1indicators 1s compared with a specific stress indicator
that 1s calculated from the biological data measured in the
past, and whether or not each of the customers on board 1s
the stressed customer who 1s 1n a stressed state 1s thereby
assessed.

Then, the control signal which causes the action for
alleviating the stress to each of the stressed customer is
transmitted to the action application apparatuses provided to
the respective seats on which the respective stressed cus-
tomers sit.

In such a manner, 1n this aspect, the stressed states of the
respective stressed customers are alleviated by the actions
that are applied to the customers by the action application
apparatuses provided to the respective seats on which the
respective stressed customers sit. Consequently, even 1n a
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4

case where a cause of the stress to each of the stressed
customers 1s included in the service by the flight attendant,
the stress to each of the stressed customers may be allevi-
ated.

Further, whether or not each of the customers 1s the
stressed customer 1s assessed 1n accordance with the specific
stress indicator that 1s calculated from the biological data
measured in the past as a reference. Consequently, whether
or not each of the customers 1s the stressed customer may be
assessed 1n accordance with a determination reference that
corresponds to each of the customers, and whether or not
cach of the customers 1s 1n the stressed state may thus be
assessed accurately.

Further, 1n the above aspect, the action application appa-
ratus may include a reclining mechanism that inclines the
seat, and

the action controller may transmit the control signal that
causes the reclining mechanism to adjust an inclination
amount of the seat of the customer.

In this aspect, because the inclination amount of the seat
of each of the stressed customers 1s adjusted, each of the
stressed customers 1s relaxed, and the stress to each of the
stressed customers may thereby be alleviated.

In the above aspect, the action application apparatus may
include a massage mechanism that massages the customer
sitting on the seat, and

the action controller may transmit the control signal that
causes the massage mechanism provided to the seat of the
customer to turn on.

In this aspect, because the massage mechanism provided
to the seat of each of the stressed customers 1s turned on,
each of the stressed customers 1s relaxed, and the stress to
cach of the stressed customers may thereby be alleviated.

In the above aspect, the action application apparatus may
include a content output apparatus that outputs a content for
alleviating the stressed state of the customer sitting on the
seat, and

the action controller may transmit the control signal that
causes the content output apparatus corresponding to the
seat of the customer to output the content.

In this aspect, because the content for removing the stress
1s output for each of the stressed customers, each of the
stressed customers 1s caused to concentrate on the content,
and the stress to each of the stressed customers may thereby
be alleviated.

In the above aspect, the stressed state assessor may assess
the customer as in the stressed state in a case where a
difference between the second stress indicator and the first
stress 1ndicator 1s greater than a predetermined threshold
value.

In this aspect, because the customer i1s assessed as the
stressed customer 1n a case where the diflerence between the
stress 1ndicator and the specific stress indicator i1s greater
than the threshold value, whether or not the customer i1s the
stressed customer may be assessed in accordance with a
determination reference that corresponds to each of the
customers.

In the above aspect, the action controller may change a
type or strength of the action, 1n a case where the customer
1s assessed as 1n the stressed state even after the action 1s
applied to the customer.

In this aspect, 1n a case where the stressed customer
maintains the stressed state even 1n a case where a certain
action 1s applied to the stressed customer, another kind of
action 1s applied to the stressed customer, and the possibility
of making the stressed customer not in the stressed state may
thus be made higher.
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In the above aspect, the action controller may apply the
action with which the first stress indicator becomes a mini-

mum among the actions applied to the customer, 1n a case
where the stressed state of the customer 1s not removed even
when the type or strength of the action are changed.

In this aspect, 1n a case where the stressed customer
maintains the stressed state even 1n a case where a type of
actions are changed, the action with which the stress indi-
cator 1s the minimum 1s applied to the stressed customer, and
the stress to the stressed customer may thus be alleviated as
much as possible.

In the above aspect, the stressed state assessor may

assess the customer as 1n the stressed state 1n a case where

the customer 1s a customer who satisfies a predeter-
mined condition and where a difference between the
first stress 1ndicator and the second stress indicator 1s
greater than a first threshold value, and

assess the customer as 1n the stressed state 1n a case where

the customer 1s a customer who does not satisty the
predetermined condition and where the difference 1s
greater than a second threshold value that 1s greater
than the first threshold value.

In this aspect, the stress to the second customer who 1s
more important than the first customer may be alleviated
carly.

First Embodiment

FIG. 1 1s a diagram that illustrates one example of a
general configuration of a stress alleviation system 1 accord-
ing to a first embodiment of the present disclosure. The
stress alleviation system 1 includes one or more biological
sensors 110 that are mounted on one or more seats 101 of an
airplane X, a stress data saving unit 230 that saves a specific
stress 1ndicator of each customer 102 who boards the
airplane X, a stress management apparatus 20 that manages
the stress indicator of each of the customers 102 that 1s
obtained from biological data measured by the biological
sensor 110, and a reservation management apparatus 30 that
manages reservation data for the airplane X of each of the
customers 102.

The airplane X 1s a passenger plane that 1s owned by an
airline company, for example. The airplane X includes one
or more seats 101 on which the customers 102 sit. The
biological sensors 110 are respectively provided to one or
more seats 101. However, this 1s one example, and 1n a case
where the biological sensor 110 1s configured with a bio-
logical sensor that 1s capable of simultaneously measuring
biological data of plural persons, one biological sensor 110
may be provided for plural seats that correspond to plural
persons whose biological data are measurable.

The seat 101 includes a seat portion 101a that supports a
lower back of the customer 102 and a back portion 1015 that
supports a back of the customer 102. The biological sensor
110 1s configured with a millimeter-wave radar, for example,
and 1s arranged to be opposed to the customer 102 who sits
on the rear seat 101 in the back portion 1015. In the example
of FIG. 1, the biological sensor 110 1s arranged at an upper
end of the back portion 1015. However, this 1s one example,
and the biological sensor 110 may be arranged at the back
portion 1015 to be positioned in front of a face of the
customer 102. The directivity of the biological sensor 110 1s
set such that a millimeter wave (measurement wave) radi-
ated to the customer 102 1s radiated to the vicinity of the face
of the sitting customer 102.

Further, 1n the example of FIG. 1, the biological sensor
110 1s provided to the back portion 1015. However, this 1s
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one example, and the biological sensor 110 may be provided
to a ceiling 1 a cabin of the airplane X. In this case, the
biological sensor 110 may be provided to a ceiling to be
positioned directly above each of the seats 101.

The stress data saving unit 230 1s configured with a
non-volatile storage apparatus that 1s provided in the air-
plane X. The stress management apparatus 20 1s configured
with a computer that includes a CPU, a ROM, a RAM, a
communication apparatus, and so forth, for example, and 1s
connected with the airplane X via a predetermined network
so as to be capable of communication. The reservation
management apparatus 30 1s configured with a computer that
includes a CPU, a ROM, a RAM, a communication appa-
ratus, and so forth, for example, and 1s connected with the
stress management apparatus 20 and the airplane X via a
predetermined network so as to be capable of communica-
tion.

FIG. 2 1s a block diagram that 1llustrates a configuration
of the stress alleviation system 1 according to the first
embodiment of the present disclosure. The stress alleviation
system 1 includes a cabin apparatus 10 that 1s provided to the
airplane X and the stress management apparatus 20 and the
reservation management apparatus 30 which are illustrated
in FI1G. 1. The cabin apparatus 10 and the stress management
apparatus 20 are connected via a network NT2 so as to be
capable of mutual communication. As the network NT2, a
public telecommunication network may be employed which
includes a radio communication network such as Wi-Fi®
which 1s capable of communication between an airplane and
a base station on the ground.

The stress management apparatus 20 and the reservation
management apparatus 30 are connected via a network NT3
so as to be capable of mutual communication. As the
network NT3, a public telecommunication network may be
employed which includes a cellular phone communication
network, a Wi1-F1® communication network, and an Internet
communication network, and so forth. The reservation man-
agement apparatus 30 1s connected with the cabin apparatus
10 via the network NT2. Note that for convenience of
description, FIG. 2 separately illustrates the network NT2
and the network NT3. However, this 1s one example, and
both of the networks may be the same.

The cabin apparatus 10 1s configured with a computer that
1s provided 1n the airplane X, for example, and includes the
biological sensor 110 (one example of a biological sensor),
a reclining mechanism 120, a cabin controller 140, and a
cabin network NTI.

The biological sensor 110 1s connected with the cabin
controller 140 via the cabin network N'T1 so as to be capable
of communication, measures the biological data of the
customer 102 who sits on the seat 101, and transmits the
measured biological data to the cabin controller 140 via the
cabin network NT1. In recent years, a measurement tech-
nique has been known which simultaneously and contact-
lessly measures the biological data of plural persons by
using a millimeter-wave radar. Specifically, this measure-
ment technique radiates a millimeter wave of 60 GHz band
to a person, for example, extracts a heartbeat signal from a
measured radar signal, extracts phase characteristic points
from the extracted heartbeat signal, and estimates heartbeat
intervals from a time-series pattern of the extracted phase
characteristic points.

Then, in a case where the heartbeat intervals may be
estimated, a Ifrequency analysis of the fluctuation of the
heartbeat intervals 1s performed as disclosed in Japanese
Patent No. 52575235, for example, and the stress to a person
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may thereby be detected. Accordingly, 1n this embodiment,
the millimeter-wave radar 1s employed as the biological
sensor 110.

Further, Japanese Unexamined Patent Application Publi-
cation No. 2016-101307, which 1s described in description
of the related art, discloses a technique for measuring the
biological data of a target person based on a pressure sensing,
tube attached to the seat portion 101aq and the signal that
corresponds to an internal pressure which occurs i the
pressure sensing tube. Accordingly, in the present disclo-
sure, the biological information of the customer 102 may be
measured by using the technique disclosed in Japanese
Unexamined Patent Application Publication No. 2016-
101307.

The reclimmng mechanism 120 1s provided to each of one
or more seats 101 and inclines the back portion 1015 of the
seat 101 rearward or forward in accordance with a control
signal that 1s transmitted from the cabin controller 140. In
this embodiment, each of the seats 101 1s a reclining seat that
1s configured such that the back portion 1015 1s capable of
inclining forward and rearward about an attachment base of
the seat portion 101 as the origin. The reclining mechanism
120 1s includes a motor, a transmission mechanism that
transmits rotational force of the motor to the back portion
1015, a commumnication unit that receives a control signal,
and so forth. The reclining mechanism 120 causes the back
portion 1015 to incline rearward or forward by the rearward
or forward inclination amount that 1s indicated by the control
signal. Here, forward represents the traveling direction of
the aiwrplane X, and rearward represents the opposite direc-
tion to the traveling direction. The cabin network NT1 1s
correspondent to a wireless LAN or a wired LAN, for
example.

The cabin controller 140 is configured with a computer
with a communication function that has a CPU, a ROM, and
a RAM and conducts general control of the cabin apparatus
10. The cabin controller 140 includes a communication unit
141, a stress data saving unmit 142, a stressed state assessment
unit 143, and a control unit 144 (one example of an action
control unit).

The communication unit 141 1s configured with a com-
munication apparatus for connecting the cabin controller
140 with the cabin network NT1 and a communication
apparatus for connecting the cabin apparatus 10 with the
network NT2.

The stress data saving unit 142 1n advance saves specific
stress data 1n which a customer i1dentifier of each of the
customers 102 who on board sits on each of the seats 101 of
the airplane X are associated with the specific stress indi-
cator which indicates the stress to each of the customers 102
which 1s calculated by using the biological data measured by
the biological sensor 110 in the past.

FIG. 3 1s a diagram that 1llustrates one example of a data
configuration of a specific stress table T1 that 1s saved 1n the
stress data saving unit 142. The specific stress table T1 1s a
database 1 which one piece of specific stress data 1is
assigned to one record and includes fields of “seat 1denti-
fier”, “customer identifier”, and “specific stress indicator”.
“Seat 1dentifier” 1s an 1dentifier for identifying the seat on
which each of the customers 102 sits.

FIG. 4 1s a diagram that 1llustrates one example of a seat
arrangement diagram which illustrates arrangement of the
seats 101 in the cabin of the airplane X. The arrow 1n this
seat arrangement diagram points towards the front of the
cabin. Further, in this seat arrangement diagram, the seat
identifier 1s given to each of the seats 101 by a pair of a value
that indicates the order 1n a line 1n the transverse direction
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and a symbol that indicates the order in a line in the
longitudinal direction. Values such as “17, “2”, and “3” are
assigned to the lines 1n the transverse direction 1n the order
from the front, and symbols such as “A”, “B”, and “C” are
assigned to the lines 1n the longitudinal direction from the
lett to the right. In this example, because nine lines of seats
101 1n the longitudinal direction are provided, nine symbols
of “A” to “I” are assigned to the lines 1n the longitudinal
direction. Accordingly, the seat 101 that 1s positioned in the
upper leit apex has the seat identifier “1A”, and the seat 101
that 1s 1n the next position on the right has the seat identifier
“l B”. Note that in FIG. 4, 1n all the lines 1n the transverse
direction, the nine lines of seats 101 i1n the longitudinal
direction are provided. However, this 1s one example, and 10
or more or 8 or less lines of seats 101 may be provided. A
boarding door 601 that communicates with the outside of the
airplane X 1s provided in front of the seat of the seat
identifier “1A”.

FIG. 3 will be referred to. “Customer i1dentifier” 1s an
identifier for identifying each of the customers 102 who
boards the airplane X. As “customer identifier”, for example,
an 1dentifier which uniquely distinguishes each of the cus-
tomers 102 to be a management target (a customer who uses
or has used the airline company which owns the airplane X)
1s employed. In the field of “specific stress indicator™, the
specific stress indicator 1s stored. The specific stress indica-
tor 1s the average value of the stress indicators which are
calculated from the biological data. The biological data have
been measured by the biological sensors 110 1n the airplanes
X which each of the customers 102 has boarded 1n the past.

In the example of FIG. 3, only two records 1n which the
specific stress data of two customers 102 are registered are
illustrated. However, actually, the specific stress data of each
of the customers 102 who boards the airplane X are regis-
tered.

FIG. 2 will be referred to again. The stressed state
assessment unit 143 calculates the stress indicator of each of
the customers 102 who 1s boarded by using the biological
data, which 1s measured by the biological sensor 110, of each
of the customers 102 who 1s boarded on the airplane X.
Then, the stressed state assessment unit 143 compares the
calculated stress indicator of each of the customers 102 with
the specific stress indicator of each of the customers 102 and
thereby assesses whether or not each of the customers 102
who 1s boarded 1s a stressed customer who 1s 1n a stressed
state.

Here, the stressed state assessment unit 143 may execute
an assessment process about whether the customer 102 1s the
stressed customer 1n a predetermined assessment period, for
example. Here, in the assessment period, the stressed state
assessment unit 143 estimates the heartbeat intervals by
using the above-described scheme from time-series data of
the biological data measured by the biological sensor 110 at
predetermined sampling intervals. Then, the stressed state
assessment unit 143 performs the frequency analysis of the
estimated heartbeat intervals, thereby detects a level HF of
a high-frequency peak that occurs around a frequency of 0.3
Hz and a level LF of a low-frequency peak that occurs
around 0.1 Hz, and may thereby calculate LF/HF as the
stress indicator. Note that because the value of LE/HF
increases as the stress becomes higher, the higher value of
the stress indicator indicates the higher stress.

Further, the stressed state assessment unit 143 calculates
the difference by subtracting the specific stress indicator of
cach of the customers 102 from the calculated stress indi-
cator of each of the customers 102 and may thereby assess
the customers 102 for whom the calculated difference 1s
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greater than a predetermined threshold value as the stressed
customer. Here, because the specific stress indicator 1s the
average value of the stress indicators at times when the
customer 102 boarded the airplanes X 1n the past, the
specific stress indicator may be considered as the stress
indicator of the customer 102 1n a usual condition. Thus, the
greater calculated difference indicates the higher stress to the
customer 102. Further, 1t 1s possible to assess whether or not
the customer 102 1s the stressed customer from the absolute
value of the calculated stress indicator. However, the stress
indicator 1n the usual condition 1s different depending on the
customer 102. Thus, 1n this embodiment, whether or not the
customer 102 1s the stressed customer 1s assessed by using
the above difference. Accordingly, 1t 1s possible to assess
whether or not the customer 102 1s the stressed customer
while taking into consideration the stress indicator in the
usual condition that differs depending on each of the cus-
tomers 102.

Referring to FIG. 3, with respect to the customer 102 of
the customer identifier “10251451”, in a case where the
calculated stress indicator 1s “120”, for example, because the
specific stress indicator of this customer 102 1s “108”,
120-108=12 1s the difference for this customer 102. Then, 1n
a case where the difference “12” 1s greater than the threshold
value, this customer 102 1s assessed as the stressed customer.
The stressed state assessment unit 143 executes this process
tor each of the customers 102 who 1s boarded on the airplane
X and thereby assesses whether or not the customer 102 1s
the stressed customer. Note that, as the threshold value, an
empirically obtained value may be employed at which the
customer 102 1s assumed to be 1n an excited state and to have
stress 1n a case where the diflerence becomes the threshold
value or greater.

FIG. 2 will be referred to again. The control unit 144
transmits a control signal to the reclining mechanism 120 of
the seat 101 on which the customer 102 sits who 1s assessed
as the stressed customer by the stressed state assessment unit
143 via the cabin network NT, and the control unit 144
adjusts the inclination amount of the back portion 1015 such
that the inclination amount of the back portion 1015
becomes an appropriate inclination amount for the stressed
customer. Accordingly, the stress to the stressed customer
may be reduced.

Further, the control unit 144 receives the specific stress
data of each of the customers 102 who boards the airplane
X, which are transmitted from the reservation management
apparatus 30 immediately before the airplane X takes oif

, via
the network NT2, and the control unit 144 registers the
specific stress data 1n the specific stress table T1.

Further, for example, when the airplane X arrives at a
destination, the control unit 144 associates the time-series
data of the stress indicator that i1s calculated by the stressed
state assessment unit 143 1n each of the assessment periods
with the customer identifier and a boarding flight 1dentifier
and transmits the time-series data as stress history data to the
stress management apparatus 20 by using the communica-
tion umit 141. Accordingly, the stress history data are reg-
istered 1n a stress history table T2 (FIG. §), which will be
described later.

Note that the control unit 144 may associate the calculated
stress indicator with the customer 1dentifier and the boarding
flight 1dentifier at each time when the stressed state assess-
ment unit 143 calculates the stress indicator and transmit the
calculated stress indicator to the stress management appa-
ratus 20 by using the communication umt 141.

The stress management apparatus 20 includes a process-
ing unit 210, a stress history data accumulation unit 220, the
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stress data saving unit 230, and a communication unit 240.
The processing unit 210 conducts general control of the
stress management apparatus 20. The stress history data
accumulation unit 220 accumulates the stress history data
under control of the processing unit 210. FIG. 5 1s a diagram
that 1llustrates one example of a data configuration of the
stress history table T2 that stores one or more pieces of stress
history data. The stress history data are data that indicate the
stress 1ndicator for each of the boarding flights of the
airplanes X with respect to each of the customers 102. The
stress history table T2 1s a database in which one piece of
stress history data 1s assigned to one record and includes
fields of “customer identifier”, “boarding flight 1dentifier”,
and “stress indicator”, “Customer 1dentifier” 1s the same as
FIG. 3. “Boarding ﬂlght identifier” 1s data that identify the
airplane X which each of the customers 102 boards and 1s
configured with “date” data, “flight number” data, and
“flight route” data. “Date” data indicate the operation date of
the concerned boarding flight. “Flight number” data indicate
the name of the concerned boarding flight, “Flight route”
data indicate the departure place and the destination place of
the concerned boarding flight. For example, in “boarding
flight i1dentifier” 1n the record in the first row of FIG. 5,

“August 15”7 matches the “date” data, “PAL234” matches
the “tlight number” data, and “Itami—Haneda” matches the
“flight route” data. Note that the “date” data are configured
with “month+day” but may be configured with “month+
day+year”.

In the field of ““stress indicator”, the stress indicator of the
customer 102 1n the concerned boarding flight 1s registered.
Here, 1n the field of “stress indicator”, for example, the
time-series data of the stress indicator that 1s calculated by
the stressed state assessment unit 143 1n each of the assess-
ment periods 1n the concerned boarding flight are registered.

For example, because the customer 102 of the customer
identifier “102514351” has boarded three boarding tlights, the
stress history table 12 includes three records in which three
pieces of stress history data of this customer 102 are
registered.

Here, the cabin controller 140 transmits the above-de-
scribed stress history data to the stress management appa-
ratus 20 when the boarding tlight arrives at the destination.
The processing unit 210 of the stress management apparatus
20 receives the stress history data by using the communi-
cation unit 240, thereby registers the stress history data in
the stress history table, and may thereby generate the stress
history table T2. Note that the calculated stress indicator,
which 1s associated with the customer identifier and the
boarding flight 1dentifier, may be transmitted to the stress
management apparatus 20 at each time when the cabin
controller 140 calculates the stress indicator. In this case, the
processing unit 210 may register the stress indicator 1n the
field of “stress indicator” of the concerned record at each
time when the stress indicator 1s received, 1n a time-series
mannet.

The stress data saving unit 230 saves a specific stress table
T3 (FIG. 6) 1n which plural pieces of specific stress data are
registered. FIG. 6 1s a diagram that i1llustrates one example
of a data configuration of the specific stress table T3. The
specific stress table T3 1s a database 1n which the specific
stress 1ndicator of one customer 1s registered to one record
and 1ncludes fields of “customer identifier” and “specific
stress 1ndicator™.

“Customer 1dentifier” and “specific stress indicator” are
the same as FIG. 3. Note that the specific stress table T3 1s
not provided with the field of “seat identifier” that 1s
indicated 1n the specific stress table T1 of FIG. 3. This 1s
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because “seat identifier” 1s given by the reservation man-
agement apparatus 30 but 1s not given by the stress man-
agement apparatus 20. Further, because the specific stress
table T1 1s transmitted to the boarding tlight (airplane X), the
specific stress table T1 stores the specific stress data of each 5
of the customers 102 who boards the boarding flight. How-
ever, the specific stress data of all the customers 102 to be

management targets are registered in the specific stress table
13.

FIG. 2 will be referred to. The communication unit 240 1s 10
configured with a communication apparatus for connecting
the stress management apparatus 20 with the network NT2
and the network NT3. In this embodiment, the communica-
tion unit 240 receives the stress history data transmitted
from the cabin controller 140 via the network N'T2. Further, 15
the communication unit 240 transmits the specific stress data
stored 1n the stress data saving unit 230 to the reservation
management apparatus 30 via the network NT3.

The reservation management apparatus 30 includes a
processing unit 310, a reservation information storage unmit 20
320, and a communication unit 330. The processing unit 310
conducts general control of the reservation management
apparatus 30. The reservation mformation storage umt 320
in advance stores a reservation mformation table T4 (FIG.

7). F1G. 7 1s a diagram that illustrates one example of a data 25
configuration of the reservation information table T4. The
reservation imnformation table T4 1s a database 1n which one
piece ol reservation information 1s registered in one record
and includes fields of “boarding thight identifier”, “seat
identifier”’, and “customer 1dentifier”’. The reservation infor- 30
mation 1s information that indicates which seat of which
boarding flight 1s reserved with respect to each of the
customers 102.

“Boarding flight 1identifier” and “customer identifier” are
the same as FIG. 5, and “seat 1dentifier” is the same as FIG. 35
3. In FIG. 7, the reservation information 1s registered which
indicates that the customer 102 of the customer identifier
“10251451” has reserved the seat of the seat 1dentifier “line
3 A” for the boarding flight of the boarding tlight identifier
“August 15, PAL254, Itami—Haneda™. 40

Note that 1 the example of FIG. 7, only one piece of
reservation information 1s illustrated. However, actually,
pieces of reservation information for all the seats of all the
boarding flights to be management targets are registered.

In a case where the specific stress data transmitted from 45
the stress management apparatus 20 are received by the
communication unit 330, the processing unit 310 extracts
“seat 1dentifier” of the boarding flight which the customer
102 of “customer 1dentifier” included 1n the received specific
stress data then boards from the reservation information 50
table T4. The processing umt 310 associates the extracted
“seat 1dentifier” with the received specific stress data and
transmits the specific stress data to the cabin apparatus 10 by
using the communication unit 330. Accordingly, as 1llus-
trated 1n FIG. 3, the cabin apparatus 10 may store the 55
specific stress data in which “seat 1dentifier” 1s associated
with “customer 1dentifier” and “specific stress indicator™.

The communication unit 330 1s configured with a com-
munication apparatus for connecting the reservation man-
agement apparatus 30 with the network NT3. 60

FIG. 8 1s a flowchart that illustrates one example of a
process of the cabin apparatus 10 according to the first
embodiment of the present disclosure. This flowchart is
repeatedly executed 1n each of the above-described assess-
ment periods, for example. Further, in this flowchart, a 65
description will be made about the process for a certain
customer 102 (heremaftter referred to as target customer) as

12

an example. Further, in this flowchart, 1t 1s assumed that the
minimum inclination amount i which the rearward incli-
nation amount of the back portion 1015 1s the minimum 1s
set as an 1mitial 1inclination amount.

First, the biological sensor 110 that has the target cus-
tomer as a measurement target measures the biological data
at the predetermined sampling intervals (S601). Next, 1n a
case where the assessment period 1s reached (YES 1n S602),
the stressed state assessment unit 143 calculates the stress
indicator of the target customer by using the time-series data
of the biological data measured in the assessment period
(5S603). On the other hand, 1n a case where the assessment

period 1s not reached (NO 1 S602), the process 1s returned
to S601.

Next, the stressed state assessment unit 143 calculates the
difference by subtracting the specific stress indicator of the
target customer that 1s registered 1n the specific stress table
T1 from the stress indicator of the target customer that i1s
calculated in S603 (S604).

Next, the stressed state assessment unit 143 assesses

whether or not the difference calculated 1n S604 1s greater
than the threshold value (S603). In a case where the differ-
ence calculated 1 S604 1s greater than the threshold value
(YES 1 S605), the stressed state assessment unit 143
assesses the target customer as the stressed customer (S606).
On the other hand, 1n a case where the difference calculated
in S604 1s not greater than the threshold value (NO 1n S605),
the process progresses to S610.

Next, 1n a case where the inclination amount does not
become the maximum (NO 1n S607), the control unit 144
transmits the control signal for increasing the inclination
amount rearward by a predetermined width to the reclining
mechanism 120 of the target customer (S609) and returns the
process to S601.

On the other hand, 1n a case where the inclination amount
1s the maximum (YES 1n S607), the inclination amount may
not be adjusted any more. Thus, the control unit 144
transmits the control signal for setting the inclination
amount at which the stress indicator 1s the minimum to the
reclining mechanism 120 of the target customer (S608) and
finishes the process. Accordingly, even 1n a case where the
inclination amount at which the diflerence 1n S604 1s the
threshold value or less may not be searched for in the range
between the minimum inclination amount and the maximum
inclination amount, the seat 101 1s set to the inclination
amount at which the stress indicator 1s the minimum, and the
stress to the target customer may thereby be alleviated as
much as possible.

In S610, 1n a case where the target customer 1s already
assessed as the stressed customer (YES 1 S610), the control
unmit 144 associates the present inclination amount with the
customer 1dentifier of the target customer and saves the
present inclination amount as a learned inclination amount
(S611). Accordingly, the inclination amount that does not
make the target customer in the stressed state may be
learned. In this case, the control unit 144 transmits the
learned inclination amount to the stress management appa-
ratus 20 by using the communication unit 141 and may
thereby save the learned inclination amount. This learned
inclination amount may be employed as the initial inclina-
tion amount of the back portion 1015 1n the next time when
the target customer boards the airplane X, for example. Note
that in a case where the reservation management apparatus
30 makes an acquisition request, which will be described
later, for specific stress data, the stress management appa-
ratus 20 may associate the learned inclination amount with
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the specific stress data as a transmission target and may
thereby transmit the specific stress data to the reservation
management apparatus 30.

On the other hand, in a case where the target customer 1s
not assessed as the stressed customer (NO 1 S610), the
control unit 144 returns the process to S601. Accordingly,
monitoring about whether or not the target customer 1s the
stressed customer 1s continued.

Next, a description will be made about a process in which
the cabin apparatus 10 transmits the stress history data to the
stress management apparatus 20. FIG. 9 1s a flowchart that
illustrates one example of the process 1n which the stress
history data are transmitted from the cabin apparatus 10 to
the stress management apparatus 20 1n the stress alleviation
system 1 according to the first embodiment of the present
disclosure.

First, when the boarding tlight arrives at the destination,
the control umt 144 of the cabin apparatus 10 transmits the
stress history data of each of the customers 102 who boards
the boarding tlight to the stress management apparatus 20 by
using the communication unit 141 (8701). Here, as illus-
trated 1n FIG. 3, the stress history data are data in which the
customer identifier, the boarding tlight identifier, and the
time-series data of the stress indicator are associated with
cach other.

Next, the communication unit 240 of the stress manage-
ment apparatus 20 receives the stress history data of each of
the customers 102 of the boarding flight (S711).

Next, the processing unit 210 of the stress management
apparatus 20 registers the received stress history data in the
stress history table T2 (58712). Accordingly, the stress history
data are accumulated 1n the stress management apparatus 20.

Next, the processing unit 210 of the stress management
apparatus 20 calculates the average value of the stress
indicators of each of the customers 102 by using the time-
series data of the stress indicator that are registered 1n the
stress history table T2 (S713). In the example of FIG. 5, with
respect to the customer 102 of the customer identifier
“102514517, three pieces of stress history data are present,
and the time-series data of the stress indicators of “115, . .
.7, %89, ... 7, and €119, . . . 7 are respectively registered in
the fields of “stress indicator”. Thus, the average value of the
stress 1ndicators of this customer 1s the value that results
from averaging all the values that are “115, . ..7, “89, . ..
” and “119, ... 7. The average values of the stress indicators
are similarly calculated for the other customers 102.

Next, the processing unit 210 registers the average value
ol the stress indicators of each of the customers 102 as the
specific stress indicator of each of the customers 102 1n the
specific stress table T3 (S714). In the example of FIG. 6,
because the average value of the stress indicators of the
customer 102 of the customer identifier “10251451” 1s
calculated as “108”, “108” 1s registered 1n the field of the
specific stress idicator of this customer 102. The specific
stress indicators are similarly registered for the other cus-
tomers 102.

FIG. 10 1s a flowchart that illustrates one example of a
process at a time when the customer 102 boards the boarding
tflight 1n the stress alleviation system 1 according to the first
embodiment of the present disclosure.

First, in a case where boarding of the customer 102 1s
detected (YES 1n S811), the processing unit 310 of the
reservation management apparatus 30 transmits the acqui-
sition request for the specific stress data that include the
customer 1dentifier of the detected customer 102 to the stress
management apparatus 20 (5812). Here, the processing unit
310 may assess that the concerned customer 102 1s boarded
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in a case where the customer 102 passes through a boarding
gate 1nstalled 1n an airport, a scanner provided to the

boarding gate reads the customer identifier and the boarding
tlight 1dentifier that are described on a boarding ticket of the
customer 102, and the read customer 1dentifier 1s received by
the communication unit 330, for example. Further, the
processing unit 310 may cause the customer identifier read
by the scanner to be included in the acquisition request.

Next, the communication unit 240 of the stress manage-
ment apparatus 20 receives the acquisition request (S801).
Next, the processing unit 210 of the stress management
apparatus 20 reads out the specific stress data of the cus-
tomer who 1s indicated by the customer identifier included in
the transmitted acquisition request from the specific stress
table T3 (FIG. 6) and transmits the specific stress data to the
reservation management apparatus 30 by using the commu-
nication unit 240 (5802).

Next, the communication unit 330 of the reservation
management apparatus 30 receives the specific stress data
(S813). Next, the processing umt 310 of the reservation
management apparatus 30 refers to the reservation informa-
tion table T4 by using the customer i1dentifier included 1n the
specific stress data that are received by the communication
unmt 330 and the boarding tlight identifier that 1s read by the
scanner 1 S811 and thereby specifies the seat identifier of
the concerned customer 102 (5814). Referring to FIG. 7, in
a case where the customer 1dentifier included 1n the specific
stress data 1s 10251451 and the boarding flight identifier
1s “August 15, PAL234, Itami—Haneda”, the seat identifier
“line 3 A” 1s specified.

Next, the processing unit 310 associates the seat identifier
specified 1n S814 with the specific stress data received 1n
S813 and transmits the specific stress data to the cabin
apparatus 10 by using the communication umt 330 (5815).

Next, the communication unit 141 of the cabin apparatus
10 recerves the specific stress data that are transmitted from
the reservation management apparatus 30 (S821). Next, the
control unit 144 of the cabin apparatus 10 registers the
specific stress data received by the communication unit 141
in the specific stress table T1 (FIG. 3) (8822). The above
process 1s performed for each of the customers 102 of the
boarding flight, and the specific stress table T1 1n which the
specific stress data of each of the customers 102 of the
boarding tlight are registered 1s built in the cabin apparatus
10.

In such a manner, 1n the stress alleviation system 1
according to the first embodiment, the inclination amount of
the seat 101 1s adjusted by the reclining mechanism 120
provided to the seat 101 on which each of the stressed
customers sits, and the stressed state of each of the stressed
customers 1s thereby alleviated. Consequently, even 1n a case
where a cause of the stress to each of the stressed customers
1s included 1n service by a flight attendant, the stress to each
of the stressed customers may be alleviated.

Further, whether or not each of the customers 102 1s the
stressed customer 1s assessed 1n accordance with the specific
stress 1indicator that 1s specific to each of the customers 102,
which 1s calculated from the biological data measured by the
biological sensor 110 in the past boarding, as a reference.
Thus, whether or not each of the customers 102 1s the
stressed customer may be assessed by a determination
reference that corresponds to each of the customers 102.

Second Embodiment

FIG. 11 1s a diagram that 1illustrates one example of a
general configuration of a stress alleviation system 1A
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according to a second embodiment of the present disclosure.
The stress alleviation system 1A has a characteristic that the
reclining mechanism 120 1n the stress alleviation system 1 1s
configured with a massage mechanism 120A. Note that 1n
the second embodiment, the same reference characters will
be given to the same configuration elements as the first
embodiment, and a description will not be made.

The massage mechanism 120A 1s provided to each of one
or more seats 101 and applies vibration to the customer 102
who sits on the seat 101 1n accordance with a control signal
that 1s transmitted from the cabin controller 140.

The massage mechanism 120A 1s configured with a
vibrator provided to at least one of the back portion 1015 and
the seat portion 101¢a, for example, and the vibration with the
strength 1n accordance with the control signal 1s applied to
the customer 102 who sits on the seat 101.

FIG. 12 1s a flowchart that illustrates one example of a
process of the cabin apparatus 10 according to the second
embodiment of the present disclosure. In FIG. 12, the same
reference characters are provided to the processes that are
the same as FIG. 8. Further, 1n this flowchart, 1t 1s assumed
that the minimum vibration strength of the massage mecha-
nism 120A 1s set as an initial vibration strength.

In S1201 that follows S606, in a case where the vibration
strength of the massage mechanism 120A 1s not set to the
maximum (NO 1n S1201), the process 1s caused to progress
to S1205. In S1205, 1n a case where the massage mechanism
120A 1s not turned ON (NO 1n S1205), the control unit 144
transmits the control signal for turning ON the massage
mechanism 120A to the massage mechanism 120A (S1206)
and returns the process to S601. Accordingly, the massage
mechanism 120A 1s turned ON, and vibration 1s applied to
the stressed customer. In this case, the control signal for
driving the massage mechanism 120A by the minimum
vibration strength 1s transmitted.

On the other hand, in a case where the massage mecha-
nism 120A 1s turned ON (YES 1n S12035), the control umit
144 transmits the control signal for increasing the vibration
strength by predetermined strength to the massage mecha-
nism 120A (51207) and returns the process to S601.

On the other hand, 1n a case where the vibration strength
of the massage mechanism 120A 1s the maximum (YES 1n
S51201), the vibration strength may not be adjusted any
more. Thus, the control unit 144 transmits the control signal
for setting the vibration strength at which the stress indicator
1s the minimum to the massage mechanism 120A of the
target customer (S1202) and finishes the process. Accord-
ingly, even 1n a case where the vibration strength at which
the difference 1n S604 1s the threshold value or less may not
be searched for in the range between the minimum vibration
strength and the maximum vibration strength, setting 1s
made to the vibration strength at which the stress indicator
1s the minimum, and the stress to the target customer may
thereby be alleviated as much as possible.

In S1204 that follows YES 1n S610, the control unit 144
associates the present vibration strength with the customer
identifier of the target customer and saves the present
vibration strength as a learned vibration strength. Accord-
ingly, the vibration strength that does not make the target
customer 1n the stressed state may be learned. In this case,
the control unit 144 transmits the learned vibration strength
to the stress management apparatus 20 by using the com-
munication unit 141 and may thereby save the learned
vibration strength. This learned vibration strength may be
employed as the initial vibration strength in the next time
when the target customer boards the airplane X, for example.
Note that in a case where the reservation management
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apparatus 30 makes the acquisition request for specific stress
data, the stress management apparatus 20 may associate the
learned vibration strength with the specific stress data as a
transmission target and may thereby transmit the specific
stress data to the reservation management apparatus 30.

In such a manner, 1n the stress alleviation system 1A
according to the second embodiment, the massage mecha-
nism 120A provided to the seat 101 of each of the stressed
customers 1s turned ON, each of the stressed customers 1s
thus relaxed, and the stress to each of the stressed customers
may thereby be alleviated.

Third Embodiment

FIG. 13 1s a diagram that illustrates one example of a
general configuration of a stress alleviation system 1B
according to a third embodiment of the present disclosure.
The stress alleviation system 1B has a characteristic that the
reclining mechanism 120 1n the stress alleviation system 1 1s
configured with a content output apparatus 120B. Note that
in the third embodiment, the same reference characters will
be given to the same configuration elements as the first
embodiment, and a description will not be made.

The content output apparatus 120B are respectively pro-
vided to one or more seats 101. The content output apparatus
120B includes a video display apparatus and headphones
and presents a content to the customer 102 who sits on the
seat 101 1n accordance with a control signal that 1s trans-
mitted from the cabin controller 140. Here, as the contents,
for example, music or videos that are created for the purpose
of alleviating stress or combinations of music and videos
may be employed. Alternatively, as the contents, for
example, contents such as films and TV programs may be
employed.

The cabin controller 140 1ncludes a content storage unit
145 1n addition to the configuration of FIG. 2. The content
storage unit 1435 1s configured with a non-volatile storage
apparatus and 1n advance stores one or more contents. The
control unit 144 selects one content from the contents stored
in the content storage unit 145 and delivers the one content
to the content output apparatus 120E by using the commu-
nication unit 141. Here, the control unit 144 individually
controls the content output apparatus 120B of each of the
seats 101. Consequently, each of the content output appa-
ratus 120F may individually output an appropriate content
for the corresponding customer 102.

FIG. 14 1s a flowchart that illustrates one example of a
process ol the cabin apparatus 10 according to the third
embodiment of the present disclosure. In FIG. 14, the same

reference characters are provided to the processes that are
the same as FIG. 8.

In S1401 that follows S606, in a case where all kinds of
contents are not already output 1n the content output appa-
ratus 120B (NO 1n S1401), the process 1s caused to progress
to S1405. In S1405, 1n a case where the content output
apparatus 120B 1s not turned ON (NO 1n S1405), the control
umt 144 transmits the control signal for turming ON the
content output apparatus 120B to the content output appa-
ratus 120B (81406) and returns the process to S601. Accord-
ingly, the content output apparatus 120B is turned ON, and
the content 1s presented to the stressed customer.

On the other hand, 1n a case where the content output
apparatus 120B 1s turned ON (YES in S1405), the control
umt 144 transmits the control signal for changing the
contents to the content output apparatus 120E (51407) and
returns the process to S601.
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On the other hand, in a case where the content output
apparatus 120E outputs all kinds of contents (YES 1n

51401), the contents may not be changed any more. Thus,
the control unit 144 transmits the control signal for output-
ting the content with which the stress indicator i1s the
mimmum to the content output apparatus 120E (51402) and
finishes the process. Accordingly, even 1n a case where the
content with which the difference 1n S604 1s the threshold
value or less may not be presented, the content with which
the stress indicator 1s the minimum 1s presented, and the
stress to the target customer may thereby be alleviated as
much as possible.

In S1404 that follows YES 1n S610, the control unit 144
associates the presently presented content with the customer
identifier of the target customer and saves the presently
presented content as a learned content. Accordingly, the
content that does not make the target customer in the
stressed state may be learned. In this case, the control unit
144 transmits an identifier of the learned content to the stress
management apparatus 20 by using the communication unit
141 and may thereby save the identifier of the learned
content. This identifier of the learned content may be
employed as the initial content 1n the next time when the
target customer boards the airplane X, for example. Note
that in a case where the reservation management apparatus
30 makes the acquisition request for the specific stress data,
the stress management apparatus 20 may associate the
identifier of the learned content with the specific stress data
as a transmission target and may thereby transmit the
specific stress data to the reservation management apparatus
30.

In such a manner, 1n the stress alleviation system 1B
according to the third embodiment, the content 1s presented
to each of the stressed customers, each of the stressed
customers 1s thus relaxed, and the stress to each of the
stressed customers may thereby be alleviated.

Fourth Embodiment

A stress alleviation system 1C according to a fourth
embodiment has a characteristic that a second customer who
1s more important than a first customer 1s more easily
assessed as the stressed customer than the first customer. The
second customers are classified as customers who sit on
special seats on board (for example, first class and business
class) and customers whose frequent flyer points are a
certain value or more. The first customer 1s classified as the
other customer than the second customer.

Note that 1in the fourth embodiment, the same reference
characters will be given to the same configuration elements
as the first to third embodiments, and a description will not
be made. Further, the fourth embodiment 1s applicable to
cases where the configurations of any of the first to third
embodiments are employed. However, imn the following
description, a description will be made about an example
where the configuration of the first embodiment 1s
employed. Consequently, in the stress alleviation system 1C
according to the fourth embodiment, the general configura-
tion 1s the same as FIG. 1 and FIG. 2.

Referring to FIG. 2, in the fourth embodiment, the
stressed state assessment unit 143 of the cabin apparatus 10
assesses the first customer as the stressed customer 1n a case
where the diflerence that results from the subtraction of the
specific stress indicator from the stress indicator calculated
from the biological data 1s greater than a first threshold value
TH1. Meanwhile, the stressed state assessment unit 143
assesses the second customer as the stressed customer 1n a
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case where the difference 1s greater than a second threshold
value TH2 (<TH1). Accordingly, the stressed state of the
second customer may be alleviated at an earlier stage than
the first customer.

FIG. 15 1s a diagram that illustrates one example of a data
configuration of a customer table T5 that 1s used in the stress
alleviation system 1C according to the fourth embodiment of
the present disclosure. The customer table TS 1s 1n advance
stored 1n the reservation information storage umt 320 of the
reservation management apparatus 30, for example. The
customer table TS 1s a database in which one piece of
customer data 1s assigned to one record and includes fields
of “customer identifier”, “name”, “frequent flyer points”,
and “attribute”. “Customer 1dentifier” 1s the same as FIG. 3.
In the field of “name”, the name of the customer 1s regis-
tered. In the field of “frequent flyer points”, the frequent
flyer points possessed by the customer are registered. The
frequent flyer points are points whose value 1ncreases as the
total distance in which the customer 102 boards airplanes of
the concerned airline company increases, for example. In the
field of “attribute”, the data that indicate whether or not the
customer has the attribute of the second customer are
registered. Here, 1n a case where “premium” 1s registered in
the field of “attribute”, the customer 1s the second customer.
Here, the attribute of “premium”™ 1s given to the customer
whose frequent tlyer points are a certain value or more or
whose Irequency of boarding with the special seats 1s a
certain value or more. Note that the customer who sits on the
special seat on board may be treated as the second customer.
In this case, whether or not the customer sits on the special
seat on board may be specified by the seat identifier.

Note that 1n a case where the processing unit 310 of the
reservation management apparatus 30 transmits the specific
stress data to the cabin apparatus 10, the processing unit 310
may refer to the customer table T3 and assess whether or not
the concerned customer 1s the second customer. In a case
where the concerned customer 1s the second customer, the
processing unit 310 may associate the information that
indicates this fact with the specific stress data and transmits
the specific stress data to the cabin apparatus 10. Accord-
ingly, the stressed state assessment unit 143 of the cabin
apparatus 10 may determine whether or not which customer
102 1s the second customer.

As described above, 1n the stress alleviation system 1C
according to the fourth embodiment, because the second
threshold value that i1s the threshold value for the second
customer 1s set lower than the first threshold value for the
first customer, the stress to the second customer may be
alleviated early. Note that, as the second threshold value, a
value may be employed at which the customer 102 may not
be concluded to be 1n the stressed state but the possibility
that the customer 102 1s 1n the stressed state may not be
denied.

The present disclosure may employ the following modi-
fications.

(1) In S611 1n FIG. 8, the process 1s finished after the
present inclination amount 1s saved. However, the process
may be returned to S601, and whether or not the target
customer matches the stressed customer may again be
monitored. Further, mm S1204 i FIG. 12, the process 1s
finished after the present vibration strength 1s saved. How-
ever, the process may be returned to S601, and whether or
not the target customer matches the stressed customer may
again be monitored. Further, in S1404 in FIG. 14, the
process 1s finished after the presently presented content 1s
saved. However, the process may be returned to S601, and
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whether or not the target customer matches the stressed
customer may again be monitored.

(2) In the first to fourth embodiments, the stress manage-
ment apparatus 20 and the reservation management appara-
tus 30 are configured with different computers. However, the
present disclosure 1s not limited to this, but the stress
management apparatus 20 and the reservation management
apparatus 30 may be configured with one computer.

(3) In the second embodiment, the massage mechanism
120A applies vibration to the customer 102. However, the
present disclosure 1s not limited to this, but a massaging
motion may be applied. In this case, the massage mechanism
120A may be configured with a treatment element that
performs the massaging motion for the customer 102.

(4) In the third embodiment, the content 1s automatically
output for the stressed customer. However, the present
disclosure 1s not limited to this, but a message by a voice or
an 1mage that recommends watching or listening to the
content may be output.

(3) In the above embodiments, a description 1s made that
the sensor which uses the millimeter-wave radar or the
pressure sensing tube may be employed as the biological
sensor 110. However, the present disclosure 1s not limited to
this.

For example, Japanese Patent No. 5735592 discloses that
the comiortableness of a user 1s evaluated by 10 levels of -5
to +5 from the biological data such as a heart rate, a pulse,
and a body temperature. Accordingly, in the present disclo-
sure, the comiortableness disclosed 1n Japanese Patent No.
57353592 may be employed as the stress indicator. In this
case, the stress indicator may be calculated from a brain
wave, a brain blood flow, a pulse wave, a blood pressure, a
respiration rate, the body temperature, and a sweat rate.

Further, Japanese Unexamined Patent Application Publi-
cation No. 2012-2497977 discloses that a value that results
from a linear combination of the heart rate, the body
temperature, the blood pressure, and the sweat rate 1s
calculated as the stress value. Accordingly, 1n the present
disclosure, the stress value disclosed 1n Japanese Unexam-
ined Patent Application Publication No. 2012-249797 may
be employed as the stress indicator.

Further, for example, Japanese Unexamined Patent Appli-
cation Publication (Translation of PCT Application) No.
2003-534864 discloses a technique for assessing the stress to
a person by using thermal image data of a face surface of the
person. Accordingly, in the present disclosure, the stress
indicator may be calculated by using the technique disclosed
in Japanese Unexamined Patent Application Publication
(Translation of POT Application) No. 2003-534864.

The present disclosure may alleviate stress to a customer
who 1s boarded on an airplane and 1s thus useful for aviation
systems for providing service for customers.

What 1s claimed 1s:

1. A stress alleviation system, comprising:

a biological sensor that measures first biological data of a
customer on board a transportation vehicle for calcu-
lating a first stress indicator of the customer;

a seat of the transportation vehicle that includes circuitry
for recerving a signal, and applies an action to the
customer for alleviating a stressed state of the customer
sitting on the seat;

a memory that 1n advance saves specific stress data in
which a customer identifier and a second stress 1ndi-
cator are associated with each other, the customer
identifier 1dentifying the customer, the second stress
indicator being calculated by using second biological
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data of the customer, the second biological data being
measured while on board 1n the past;
a processor that
assesses whether or not the customer 1s 1n the stressed
state by calculating the first stress indicator of the
customer on board using the first biological data of
the customer, and by comparing the first stress
indicator and the second stress 1indicator; and

transmits a control signal to the seat including the
circuitry 1n a case where the customer 1s assessed as
in the stressed state, the control signal causing the
seat to apply the action to the customer,

wherein the seat includes a reclining mechanism that

inclines the seat,
wherein the processor transmits the control signal that
causes the reclining mechanism to perform an adjust-
ment m an inclination amount of the seat of the
customer based on a difference between the second
stress 1indicator and the first stress indicator,

wherein the processor assesses the customer as being in
the stressed state 1n a case where the difference
between the second stress indicator and the first
stress 1ndicator 1s greater than a predetermined
threshold value,

wherein the processor

assesses the customer as 1n the stressed state 1n a case
where the customer 1s a first customer and where
a difference between the first stress indicator and
the second stress indicator 1s greater than a first
threshold value, and
assesses the customer as 1n the stressed state 1n a case
where the customer 1s a second customer and
where the difference 1s greater than the second
threshold value that 1s greater than the first thresh-
old value, and
wherein the second customer 1s less important than the
first customer.

2. The stress alleviation system according to claim 1,
wherein

the biological sensor 1s a non-contact type that measures

the first biological data without contacting the cus-
tomer.

3. The stress alleviation system according to claim 1,
wherein

the seat includes a massage mechanism that massages the

customer sitting on the seat, and

the processor transmits the control signal that causes the

massage mechanism provided to the seat of the cus-
tomer to turn on.

4. The stress alleviation system according to claim 1,
wherein

the seat 1s connected to a display or a speaker that outputs

a content for alleviating the stressed state of the cus-
tomer sitting on the seat, and

the processor transmits the control signal that causes the

display or the speaker corresponding to the seat of the
customer to output the content.

5. The stress alleviation system according to claim 1,
wherein the processor changes a type or strength of the
action, 1n a case where the customer 1s assessed as 1n the
stressed state.

6. The stress alleviation system according to claim 3,
wherein the processor applies an action with which the first
stress 1ndicator becomes a mimmum among actions applied
to the customer, 1n a case where the stressed state of the
customer 1s not removed even when the type or strength of
the action 1s changed.
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7. The stress alleviation system according to claim 1,
wherein the adjustment 1n the inclination amount 1s less than
a maximum adjustment available.

8. The stress alleviation system according to claim 1,
wherein the adjustment in the inclination amount corre-
sponding to the first stress indicator 1s less than an adjust-
ment for relieving maximum amount of stress of the cus-
tomer.

9. The stress alleviation system according to claim 1,
wherein the memory further stores stress indicator mnforma-
tion with respect to a specific seat identifier or location
within the transportation vehicle, which contributes to the
first stress indicator.

10. The stress alleviation system according to claim 1,
wherein the memory further stores tlight information, which
contributes to the first stress indicator, and

wherein the tlight information includes route information.

11. The stress alleviation system according to claim 1,
wherein the biological sensor 1s disposed on a top surface of
a back portion of the seat.

12. The stress alleviation system according to claim 1,
wherein the transportation vehicle 1s a mass transportation
vehicle.

13. The stress alleviation system according to claim 1,
wherein the transportation vehicle 1s an air plane.

14. The stress alleviation system according to claim 1,
wherein

the processor determines identity of the customer based

on seat assignment information received prior to the
customer occupying the seat of the transportation
vehicle.

15. The stress alleviation system according to claim 1,
wherein

the first biological data includes at least one of a brain

wave, a brain blood flow, a pulse wave, a blood
pressure, a respiration rate, a body temperature, or a
sweat rate.
16. A stress alleviation method, comprising:
measuring, by a biological sensor, first biological data of
a customer on board a transportation vehicle for cal-
culating a first stress indicator of the customer;

acquiring specific stress data in which a customer 1den-
tifier and a second stress 1indicator are associated with
cach other, the customer identifier identifying the cus-
tomer, the second stress 1indicator being calculated by
using second biological data measured while on board
in the past;

assessing, by a processor, that the customer 1s 1n a stressed

state by calculating the first stress indicator of the
customer on board using the first biological data of the
customer, and by comparing the first stress indicator
and the second stress indicator; and

transmitting, by the processor, a control signal to a seat of

the customer including circuitry 1n response to assess-
ing that the customer 1s 1n the stressed state, the control
signal causing the seat to apply an action to the cus-
tomer,

wherein the seat includes a reclining mechanism that

inclines the seat,

wherein the control signal that causes the reclining

mechanism to adjust an inclination amount of the seat
of the customer 1s based on a difference between the
second stress indicator and the first stress indicator,
wherein, 1n the assessing, the difference between the
second stress indicator and the first stress indicator
being greater than a predetermined threshold value
indicates that the customer 1s 1n the stressed state,
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wherein a diflerence between the first stress indicator and
the second stress indicator being greater than a first
threshold value indicates that a first customer 1s 1n the
stressed state,

wherein the difference being greater than the second
threshold value indicates that a second customer 1s 1n
the stressed state,

wherein the second threshold value 1s greater than the first
threshold value, and

wherein the second customer 1s less important than the
first customer.

17. A stress alleviation system, comprising;:

a biological sensor that measures first biological data of a
customer on board a transportation vehicle for calcu-
lating a first stress indicator of the customer;

a seat of the transportation vehicle that includes circuitry
for recerving a signal, and applies an action to the
customer for alleviating a stressed state of the customer
sitting on the seat:

a memory that in advance saves specific stress data 1n
which a customer identifier and a second stress 1ndi-
cator are assoclated with each other, the customer
identifier identifying the customer, the second stress
indicator being calculated by using second biological
data of the customer, the second biological data being
measured while on board 1n the past

a processor that
assesses whether or not the customer 1s 1n the stressed

state by calculating the first stress indicator of the
customer on board using the first biological data of
the customer, and by comparing the {first stress
indicator and the second stress indicator; and

transmits a control signal to the seat including the
circuitry 1n a case where the customer 1s assessed as
in the stressed state, the control signal causing the
seat to apply the action to the customer,

wherein the seat includes a reclining mechanism that
inclines the seat,

wherein the processor transmits the control signal that
causes the reclining mechanism to perform an adjust-
ment 1 an inclination amount of the seat of the
customer based on a difference between the second
stress 1indicator and the first stress indicator,

wherein the processor assesses the customer as being 1n
the stressed state 1n a case where the diflerence
between the second stress indicator and the first
stress 1ndicator 1s greater than a predetermined

threshold value,

wherein the processor
assesses the customer as 1n the stressed state 1n a case
where the customer 1s a first customer and where
a difference between the first stress indicator and
the second stress indicator 1s greater than a first
threshold value, and
assesses the customer as 1n the stressed state 1n a case
where the customer i1s a second customer and
where the difference 1s greater than the second
threshold value that 1s greater than the first thresh-
old value,
wherein the second customer 1s less important than the
first customer, and
wherein the biological sensor measures the first biological
data by radiating millimeter-wave towards the cus-
tomer and without contacting the customer.
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